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(54) Cylinder lock device 

(57) A casing 20 of a cylinder lock device comprises 
two pieces of a rear casing 13 for receiving a rotor 22 
and a front casing 14 for receiving a key cylinder 21 and 
a housing 24. The key cylinder and a rotor axially move 
and rotate upon insertion of a proper key 1 9 into the key 
cylinder 21 and subsequent rotation of the key 19. In 
assemblage of the cylinder lock device, the rotor 22 and 
key cylinder 21 are connected by a joint means 15 of 
non-circular section for their integral rotation, and the 
rotor 22 is connected to the housing 24 by a connecting 
means 16 for their integral rotation and axial movement. 
The front casing 14 can detachably be connected to the 
rear casing 13 by the coupling means 17. 
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Description 



[0001] The present invention relates to a locking 
device, in particular to a cylinder locking device which 
may be assembled by connecting a parted casing into 
two pieces. 

[0002] Japanese Patent Disclosure No. 9-112099 
shows a steering column shaft locking device with small 
number of structural components wherein a key cylinder 
axially moves in a casing by insertion of a key into the 
key cylinder to detect insertion of the key and surely 
move a locking rod to a locked position when the key is 
drawn out of the key cylinder. This steering column shaft 
locking device comprises a housing disposed in the 
casing for axial movement; the key cylinder positioned 
in a cavity formed in the housing for rotation and axial 
movement; tumblers slidably positioned in slits formed 
in the key cylinder to project into tumbler grooves 
formed in the housing; a housing spring for resiliency 
urging the housing toward a cover secured to the front 
portion of the casing; a rotor connected to the key cylin- 
der; a hanger drivingly connected to a cam rotated with 
the rotor; a hanger spring for resiliency urging the 
hanger toward a locked position; a locking rod movable 
between locked and unlocked positions; and a pin pro- 
truding from the hanger. When the key cylinder «s 
rotated with a proper key, the hanger and locking rod are 
moved from the locked position to the unlocked position 
while an edge of the rotor pushes the pin inwardly. 
[0003] Japanese Utility Model Publication No. 55- 
8675 discloses an anti-theft device for an automobile 
which comprises a housing; a casing located in the 
housing; a key cylinder rotatably mounted in the casing; 
a flange member formed with an aperture; a latch 
engageable with a dent formed on an inner cylindrical 
surface of the housing; and a slider movable in the 
housing. In this anti-theft device, the key cylinder, flange 
member, latch and slider are mounted in the casing to 
form an assembly, and the assembled casing is then 
inserted into the housing. At the same time, the latch is 
put into the housing, passing over an inclined inner sur- 
face formed at an inlet of the housing so that the latch is 
automatically brought into engagement with the dent of 
the housing by one inserting operation. When the 
assembled casing is removed from the housing, a pin 
can be inserted into the housing through the aperture to 
move the latch away from the dent by the pin for detach- 
ment of the latch, and then the assembled casing can 
be pulled out of the casing tor exchange or repair. 
[0004] Japanese Utility Model Disclosure No. 55- 
22223 shows a steering column shaft locking device 
which comprises a cylinder lock having an axially mova- 
ble rotor in a casing; a cam formed with the rotor; a 
hanger operatively connected with the cam; and a lock- 
ing rod connected with the hanger for locking and 
unlocking a steering column shaft; an ignition switch 
operated by rotation of the rotor; a ring disposed in a 
hole of the casing and formed with an arcuate groove; 



and a pin received within the groove for limiting an angu- 
lar rotation range of the rotor and preventing detach- 
ment of the rotor. The ring of this locking device is 
formed with a protrusion on a middle of the groove to 
5 stop rotation of the rotor during the rotation. The casing 
is formed with a concavity in front of the protrusion of 
the ring. In assemblage, the cylinder lock can be 
inserted into the casing with the pin by one operation, 
and then in disassemble, the cylinder lock can be 
10 removed from the casing by inwardly pushing the pin 
with a needle through the hole of the casing after rota- 
tion of the key cylinder to a specific angular position. 
[0005] Plural kinds of cylinder locks are mounted on 
an automobile to lock a steering column shaft, doors. 
15 trunk lid, and glove box lid, and a same key code is 
given to these cylinder locks to operate them with a sin- 
gle key for management and operation of the cylinder 
locks as a key set. 

[0006] In this case, it is very complicated and trou- 
20 blesome to exactly manage a steering column shaft 
locking device as a key set because it is attached to a 
steering column in an assembling process of the steer- 
ing system independently from attachment of other 
locking devices to the doors and trunk lid. In other 
25 words, the steering column shaft locking device is 
defective in that it cannot be mounted on the steering 
column in a coincident process including simultaneous 
attachment of the other locking devices to the doors and 
trunk lid. 

30 [0007] An attempt has been made to solve this 
problem, as proposed for example by Japanese Utility 
Model Publication No. 55-8675 and Japanese Utility 
Model Disclosure No. 55-22223. which demonstrate 
steering column shaft locking devices wherein the frame 
35 with the locking rod can previously mounted to the 
steering column to attach locking structures to the frame 
later. However, the steering column shaft locking device 
of the type shown by Japanese Patent Disclosure No. 9- 
112099 has its particular structure of the key cylinder 
40 and rotor which are axially movable and rotataWe as an 
integration in response to insertion and rotation of a key 
inserted into the key cylinder, and consequently it can- 
not adopt such a divided structure to previously mount 
the frame with the locking rod to the steering column 
45 shaft and then attached the cylinder lock to the frame in 
a later stage so as to accomplish the axial and rotative 
movements of the key cylinder. 

[0008] Accordingly, an object of the present inven- 
tion is to provide a cylinder locking device which may be 
so assembled by connecting a casing divided into two 
pieces and a housing for axial and rotative movements 
of a key cylinder and a rotor together in response to the 
key operation. 

[0009] The cylinder lock device according to the 
55 present invention includes a casing (20); a housing (24) 
disposed in the casing (20) for axial movement of the 
housing (24); a key cylinder (21) disposed in the casing 
(20) for rotation with a key (19); and a rotor (22) having 
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a cam (23) and connected to the key cylinder (21) for 
their integral rotation. The casing (20) comprises a rear 
casing (13) for receiving the rotor (22), and a front cas- 
ing (14) for receiving the key cylinder (21) and the hous- 
ing (24). The cylinder lock device further comprises a 
joint means (15) of its non-circular section for connect- 
ing the rotor (22) and the key cylinder (21) for their inte- 
gral rotation; a connecting means (16) for coupling the 
rotor (22) and the casing (20) for their integral rotation 
and axial movement; and a coupling means (17) for 
securing the front casing (14) to the rear casing (13). 
[001 0] In assemblage, the rotor (22) is inserted into 
the rear casing (13). and the key cylinder (21) and the 
housing (24) are inserted into the front casing (14). 
Under the circumstances, when the key cylinder (21) is 
in a specific angular position such as an ACC position, 
the separated rear casing (1 3) and front casing (1 4) can 
be connected for releasatrfe engagement by the cou- 
pling means (17) to prevent removal of the front casing 
(14) from the rear casing (13). When the key cylinder 

(21) is rotated with the key (19) from the specific angular 
position to any other position, the connecting means 
(16) serves to connect the housing (24) and the rotor 

(22) for their integral rotation and axial movement 
[0011] In an embodiment of the present invention, 
the connecting means (16) comprises a hook (30) 
formed with the housing (24). and an arcuate projection 
(31) formed with the rotor (22) so that the hook (30) of 
the housing (24) may engage with the arcuate projec- 
tion (31). A notch (32) is formed in the arcuate projec- 
tion (31) to move the hook (30) through the notch (32) in 
the specific angular position of the key cylinder (21) 
other than a locked position so that the connecting 
means (16) serves to connect the key cylinder (21) and 
the rotor (22) for their integral axial movement whenever 
the key cylinder (21) is in the locked position to draw the 
key (19) away from the key cylinder (21). The hook (30) 
may be engaged with the arcuate projection (31) of the 
rotor (22) when the key cylinder (21) is rotated from the 
specific angular position to another position. 

[001 2] In another embodiment of the present inven- 
tion, a hook (30) of the connecting means (16) may 
have a claw (34) pivotally connected to the rotor (22), 
and a recess (21c) formed with the key cylinder (21). 
The hook (30) is rotatable through a notch (32) formed 
in the housing (24) to bring the claw (34) of the hook 
(30) into engagement with the recess (21c) in the spe- 
cific angular position of the key cylinder (21) other than 
the locked position to draw the key (19) out of the key 
cylinder (21). The housing (24) can be axialiy moved 
and cover the hook (30) to prevent rotation of the hook 
(30) away from the recess (21c) when the key cylinder 
(21) is rotated from the specific angular position to 
another position. 

[001 3] The coupling means (1 7) comprises a stem 
(35) disposed in a hole (1 4a) radially formed in the front 
casing (14). and a stem spring (36) disposed in the hole 
(14a) for radially outwardly urging the stem (35). An 



outer end of the stem (35) can releasabiy be engaged 
with an outer hole (37) radially formed in the rear casing 
(13) because the stem (35) may be positioned in an 
inner hole (21b) radially formed in the key cylinder (21) 
5 in the specif ic angular position such as the ACC position 
other than the locked position when the stem (35) in the 
outer hole (37) is pushed inwardly against resilient force 
of the stem spring (36). Thus, when the key cylinder 
(21) is rotated to the specif ic angular position other than 
w the locked position, the inner hole (21b) is registered 
with the stem (35). and the notch (32) comes into align- 
ment with the hook (30). When the key cylinder (21) is 
not rotated to the ACC position, no alignment of the 
inner hole (21b) and the stem (35) can be performed to 
?5 prevent removal of the front casing (14) from the rear 
casing (13). After the key cylinder (21) is rotated to the 
ACC position, the stem (35) can be pushed inwardly 
into the inner hole (21b) with some tool to release the 
engagement of the front casing (14) with the rear casing 
20 (13) When the front casing (14) is removed from the 
rear casing (13). the hook (30) can come over the notch 
(32) to disengage between the rotor (22) and the key 
cylinder (21) for separation of the front casing (14) from 
the rear casing (13). 
25 [0014] In an embodiment of the present invention 



applied for a steering column shaft locking device, the 
cylinder lock device further comprises a locking rod (18) 
movable toward and away from a steering column shaft, 
a hanger (40) connected to the locking rod (18) for inte- 
30 gral movement between locked and unlocked positions 
during rotation of the rotor (22) with the cam (23). a 
hanger spring (41) for resiliency urging the hanger (40) 
toward the locked position, and a pin (42) retractably 
protruding from the hanger (40). When the key (19) is 
35 inserted into the key cylinder (21), it causes the rotor 
(22) to move back against elastic force of a housing 
spring (28) which resiliency forwardly urges the housing 
(24) so that the rotor (22) pushes the pin (42) inside the 
hanger (40). 

40 [001 5] In other words, when the key (1 9) »s inserted 
into the key cylinder (21), the housing (24), the key cyl- 
inder (21) and the rotor (22) are axialiy and inwardly 
moved against elastic force of the housing spring (28). 
Then, with rotation of the key cylinder (21), the rotor (22) 

45 is rotated with the key cylinder (21) between the locked 
and unlocked positions. 

[0016] When the key (19) is pulled out of the key 
cylinder (21). the housing (24) and the key cylinder (19) 
are axialiy and forwardly moved by elastic force of the 

so hanger spring (41). At the same time, the rotor (22) is 
axialiy and forwardly moved with the key cylinder (19) 
through the connecting means (16). Thus, the coupling 
means (17) can connect the separated rear casing (13) 
and front casing (14), and the connecting means (16) 

55 can connect the rotor (22) with the housing (24) so that 
the rotor (22) can axialiy be moved and rotated with the 
key cylinder (21) to lock or unlock a controlled object by 
the rotation of the rotor (22). 
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[001 7] This invention will now be further described, 
by way of example only, with reference to the accompa- 
nying drawings, in which;- 

Fig. 1 is a cross-sectional view taken along a line 1- 

I of Fig. 3 showing a cylinder lock device applied to 
a steering column shaft locking device; 

Fig. 2 is a cross-sectional view taken along a line II- 

II of Fig. 3; 

Fig. 3 is a front view of the steering column shaft 
locking device; 

Fig. 4 is a back view of the steering column shaft 
locking device; 

Fig. 5 is a cross-sectional view of a casing unit and 

a cylinder unit before assemblage; 

Fig. 6 is a cross-sectional view of the connected 

casing unit and cylinder unit; 

Fig. 7 is a perspective view showing a main part of 

a connecting means; 

Fig. 8 is a cross-sectional view of a rotor rotated in 
four angular positions relative to a hook; 
Fig. 9 is a cross-sectional view of a hanger; 
Fig. 10 is a cross-sectional view of the steering col- 
umn shaft locking device with a key cylinder in an 
unlocked position; 

Fig. 1 lis a cross-sectional view of another embod- 
iment according to the present invention; and 
Fig 12 is a cross-sectional view of the connecting 
means shown in Fig. 10 with the key cylinder 
rotated in an ACC position. 



[0018] Referring to Figs. 1 to 12, embodiments are 
described hereinafter of a cylinder lock device accord- 
ing to the present invention applied to a steering column 
shaft locking device. 

[0019] As shown in Fig. 1, a steering column shaft 
locking device 10 according to the present invention 
includes a casing 20 which comprises a rear casing 13 
to form a casing unit 1 1 and a front casing 14 to form a 
cylinder unit 12. A rotor 22 is formed with a cam 23 dis- 
posed in the rear casing 1 3 to operatrvely connect a key 
cylinder 21 to an ignition switch (not shown) in a hollow 
13a of the rear casing 13. 

[0020] The steering column shaft locking device 10 
includes the key cylinder 21 disposed in the front casing 
14 for rotation and axial movement with a key 19 (Figs. 
5 and 6). A cover 25 is secured to the front end of the 
front casing 14 to locate the key cylinder 21 in position. 
Rotatably mounted to the front of the key cylinder 21 is 
a key detecting lever 26 which can also be pivoted 
around a pair of spindles 26a formed with the key 
detecting lever 26 by insertion of the key 19 into the key 
cylinder 21 to apply reaction force against the cover 25 
and move the key cylinder 21 away from the cover 25. A 
housing 24 is slidably disposed in the front casing 14 for 
axial movement between outer and inner positions in 
the front casing 14. The housing 24 is formed with a 
cavity 24a to receive the key cylinder 21 for rotation and 



axial movement and with tumbler grooves 24b into 
which tumblers 27 of the key cylinder 21 can protrude 
for locking. A housing spring 28 (Fig. 2) is disposed 
between the front casing 14 and housing 24 to resil- 

5 iently urge the housing 24 toward the cover 25. A guard 
plate 29 is located between the cover 25 and the key 
cylinder 21 to prevent impermissible destruction of the 
locking device and to block illegal insertion of some tool 
into a key hole of the key cylinder 21 . The guard plate 29 

}0 is formed of hard metal into a semicircle shape with an 
opening 29a into which the key 19 is inserted, and is 
rotatably disposed with the inserted key without axial 
movement. 

[0021] As shown in Figs. 5 and 7, a joint means 1 5 
15 of non-circular section comprises a rear protrusion 21 a 
of the generally T-shaped section of the key cylinder 21 ; 
and a joint hole 22a of the rotor 22 to receive the rear 
protrusion 21a in the joint hole 22a which has the com- 
plementary cross-section to the rear protrusion 21a so 
20 that the joint means 1 5 can connect the rotor 22 and the 
key cylinder 21 for integral rotation after the cylinder unit 
12 is connected with the casing unit 1 1 . 
[0022] The key detecting lever 26 is disposed in a 
notch 21e formed in aflange 21c of the key cylinder 21 
25 for pivotal movement around the spindles 26a sup- 
ported on the flange 21c. The key detecting lever 26 has 
an outer end 26b and an inner end 26c respectively 
formed on the outside and inside of the spindles 26a. As 
shown in Fig. 2. the housing 24 includes a guide protru- 
30 sion 24c projecting radially outward for axial movement 
in the front casing 14 between an outer position (Figs. 1 
and 2) and an inner position (Figs. 5 and 6). A groove 
14b is formed in the front casing 14 to receive the guide 
protrusion 24c and a housing spring 28 for resiliency 
35 urging the guide protrusion 24c toward the cover 25 in 
the axial direction. The housing 24 can axially move 
with the guide protrusion 24c in the groove 14b without 
rotation upon insertion of the key 19 into the key hole in 
the key cylinder 21. 
40 [0023] As shown in Fig. 7, the connecting means 1 6 
comprises a hook 30 formed with the housing 24, and 
an arcuate projection 31 formed with the rotor 22 for 
engagement of the hook 30 with the arcuate projection 
31. The hook 30 has an arm 33 axially extending from 
45 the housing 24 and a claw 34 formed at the tip of the 
arm 33 to project radially inward. Formed in the arcuate 
projection 31 is a notch 32 through which the claw 34 of 
the hook 30 can pass when the key cylinder 21 is in the 
specific angular position such as an ACC position other 
so than the locked position. Thus, after the claw 34 passes 
through the notch 32 in the axial direction, the rotor 22 
can be rotated for engagement of the claw 34 with the 
arcuate projection 31 of the rotor 22. The hook 30 can 
pass through the notch 32 when the key cylinder 21 is in 
55 the specific angular position for example the ACC posi- 
tion. However, the claw 34 of the connecting means 16 
is very effective to surely connect the rotor 22 and key 
cylinder 21 for integral axial movement whenever the 
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key cylinder 21 is in another position than the ACC posi- 
tion for example the locked position to draw the key 19 
away from the key cylinder as shown in a "LOCK" posi- 
tion of Fig. 8. 

[0024] A coupling means 17 comprises a stem 35 
disposed in a hole 14a radially formed in the front cas- 
ing 14 and a stem spring 36 disposed in the hole 14a 
for radially outwardly urging the stem 35 to connect the 
cylinder unit 1 2 to the casing unit 1 1 . The rear cas.ng 1 3 
is formed with a slope 13b extending inward from an 
inlet 1 3d and an outer hole 37 radially formed in the rear 
casing 13 The stem 35 and stem spring 36 are retained 
in the radial hole 1 4a formed in the front casing 1 4 in the 
condition of the stem 35 outwardly urged by the stem 
spring 36. The outer end of the stem 35 partly extends 
out of the radial hole 14a and is movable inwardly 
against resilient force of the stem spring 36 when an 
external force is applied on the stem 35. The inner end 
of the stem 35 may extend out of the radial hole 14a to 
come into an inner hole 21b of the key cylinder 21 when 
it is in the ACC position. Accordingly, the stem 35 can be 
latched within the outer hole 37 after passage through 
the slope 13b for optional attachment and detachment. 
[0025] As shown in Figs. 1 and 2, a locking rod 18 is 
slidably disposed within an opening 13c formed in the 
rear casing 1 3. As understood by those skilled in the art, 
the locking rod 18 can be moved into and away from a 
concavity of the steering shaft (not shown) for locking 
and unlocking upon forward and adverse rotation of the 
key cylinder 21 with the proper key. Moreover, as self- 
explanatory to the skilled in the art, a hanger 40 is drrv- 
ingly connected to the locking rod 18 for movement 
between locked and unlocked positions during rotation 
of the rotor 22 with the cam 23. A lid 45 is secured on an 
upper part of the rear casing 1 3, and a hanger spring 41 
is disposed between the lid 45 and hanger 40 for resil- 
iency urging the hanger 40 toward the locked position. 
As shown in Fig. 9, the hanger 40 has a through hole 
40a where a pin 42 and a pin spring 43 are provided to 
resiliency urge the pin 42 toward a flange 22b formed on 
the rotor 22 by the pin spring 43. The pin 42 extends 
from the hanger 40 by elastic force of the pin spring 43 
to contact the flange 22b of the rotor 22. A similar struc- 
ture to the hanger 40 and pin 42 is mounted in a con- 
ventional steering column shaft locking device as 
disclosed in Japanese Patent Disclosure No. 9-1 1 2099 
and hence detailed description thereon is omitted 
herein. 

[0026] In assemblage, as shown in Fig. 5 ( the rotor 
22 hanger 40, hanger spring 41 and locking rod 18 are 
inserted into the rear casing 13. while the housing 24, 
key cylinder 21, key detecting lever 26, stem 35, stem 
spring 36 and guard plate 29 are inserted into the front 
casing 14 without the cover 25. Then, after securing the 
cover 25 to the front casing 14. a pin 25a is rrveted to 
secure the cover 25 to the front casing 14, and the 
inserted parts are held in position of the front casing 14 
to form the single cylinder unit 12 for easy handling. For 



example, the rear casing 13 can be previously attached 
to the steering column shaft of an automobile, in this sit- 
uation, the proper key 19 is inserted into the key cylin- 
der 21 and rotated to the ACC position together with the 
5 key cylinder 21 and rotor 22. 

[0027] When the rear casing 1 3 and front casing 1 4 
are in alignment with each other, the front casing 1 4 can 
be coupled with the rear casing 13. At this moment, the 
stem 35 contacts the slope 13b of the rear casing 13 
10 and is pushed radially inward by the slope 1 3b against 
elastic force of the stem spring 36. In this case, as the 
key cylinder 21 is in the ACC position, the inner end of 
the stem 35 is registered with the inner hole 21b of the 
key cylinder 21. After the stem 35 fully moves radially 
15 inward, the outer end of the stem 35 is brought into 
engagement with the outer hole 37 by elastic force of 
the stem spring 36 to mechanically combine the cylin- 
der unit 12 and casing unit 11 with the coupling means 

17. . 0 . 

20 [0028] In the "ACC* position of Fig. 8 the claw 34 
formed at the tip of the arm 33 is in alignment with the 
notch 32 so that when the front casing 14 is coupled 
with the rear casing 13. the claw 34 can axially move 
and pass through the notch 32. When the key cylinder 
25 21 and rotor 22 are rotated with the key 19 to the 
"LOCK", "ON" or "START" position of Fig. 8 other than 
the ACC position, the claw 34 is engaged with the arcu- 
ate projection 31 of the rotor 22 to accomplish the 
mechanical connection of the rotor 22 to the key cyhn- 
30 der 21 by the connecting means 16 for integral axial 
movement. In these positions other than the ACC posi- 
tion, the stem 35 cannot be pushed because the inner 
end of the stem 35 contacts the outer surface of the key 
cylinder 21 off from the inner hole 21b to prevent 
35 removal of the front casing 14 from the rear casing 13. 
[0029] In this way, when the key cylinder 21 is in the 
only ACC position, the rear casing 13 and front casing 
14 can be connected and disconnected. When the key 
cylinder 21 is rotated with the key 19 in the coupled con- 
40 dition the rotor 22 can be rotated with the key cylinder 
21 through the joint means 15 of non-circular section, 
and the rotor 22 can be axially moved with the key cylin- 
der 21 through the connecting means 16. 
[0030] After assembling the rear casing 13 and 
45 front casing 1 4, as shown in Figs. 5 and 6, the key 1 9 is 
inserted into the key cylinder 21 in the LOCK position, 
and then contacts in the inner end 26c of the key detect- 
ing lever 26 which is therefore rotated around the spin- 
dles 26a while the outer end 26b of the key detecting 
so lever 26 urges the guard plate 29. Simultaneously, the 
key cylinder 21, housing 24 and rotor 22 are forcibly 
moved axially and inwardly against elastic force of the 
housing spring 28 so that the pin 42 is rotated by con- 
tact with the flange 22b of the rotor 22 against elastic 
55 force of the pin spring 43. Otherwise, the housing 24 
may be moved by virtue of the engagement between the 
arcuate projection 31 and hook 30. 
[0031] In this situation, when the key 19 is rotated 
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from the LOCK position through the ACC position to the 
unlocked position, the hanger 40 is moved upwardly by 
rotation of the cam 23 of the rotor 22 against resilient 
force of the hanger spring 41, and the locking rod 18 is 
moved from the locked position (Fig. 2) to the unlocked 
position (Fig. 10) to release engagement with the steer- 
ing shaft. As a result of a further rotation of the key cyl- 
inder, to the ON position, the ignition switch (not shown) 
is turned ON, and then the pin 42 protrudes from the 
hanger 40 by elastic force of the pin spring 43 to engage 
with the periphery of the flange 22b of the rotor 22 and 
hold the locking rod 18 in the unlocked position until the 
key 19 is pulled out of the key cylinder 21 . 
[0032] An engine of the automobile can be started 
by rotating the key cylinder 21 with the key 19 to the 
START position, and then the key 19 is returned to and 
kept in the ON position. When the steering column shaft 
is locked, the key cylinder 21 is rotated until the key 19 
from the ON position through the ACC position to the 
LOCK position. When the key 1 9 is pulled away from the 
key cylinder 23 in the LOCK position, the inner end 26c 
of the key detecting lever 26 is released from engage- 
ment with the key 1 9 to protrude into the key hole of the 
key cylinder 21 , and accordingly the housing 24 and key 
cylinder 21 are axially moved forward to the initial posi- 
tion shown in Figs. 1 and 2 by elastic force of the hous- 
ing spring 28. Thus, the locking device is characterized 
in that when the key 19 is drawn away from the key cyl- 
inder 21, the housing spring 28 causes the key cylinder 
21 , housing 24 and rotor 22 to axially move toward the 
cover 25 with pivotal movement of the key detecting 
lever 26. Simultaneously, the rotor 22 is also axially 
moved due to the connection to the housing 24 through 
the connecting means 16, and the flange 22b of the 
rotor 22 moves away and is disconnected from the pin 
42 so that the hanger 40 and locking rod 18 are resil- 
iency urged from the unlocked to the locked position by 
elastic force of the hanger spring 41 . 
[0033] In this way. the coupling means 1 7 separably 
connects the parted rear casing 13 and front casing 14, 
and the connecting means 16 can separably connect 
the rotor 22 and housing 24. Therefore, upon axial 
movement of the housing 24, the rotor 22 is also coinci- 
dently axially moved together with the key cylinder 21 . 
In addition, upon rotation of the key cylinder 21, the 
rotor 22 is concurrently rotated with the key cylinder 21 
to unlock or lock the controlled object. 
[0034] In case the front casing 14 is removed from 
the rear casing 1 3, the proper key 1 9 is inserted into the 
key cylinder 21 to rotate it to the ACC position, and then 
the stem 35 is urged radially inward with some tool 
against resilient force of the stem spring 36 to release 
engagement between the stem 35 and engaging hole 
37. When the stem 35 is urged inwardly from the outer 
hole 37 against elastic force of the stem spring 36, the 
stem 35 radially enters the inner hole 21b of the key cyl- 
inder 21 in the specific angular position other than the 
locked position to draw the key 19 out of the key cylinder 



21 . Thus, when the key cylinder 21 is rotated to the spe- 
cific angular position such as the ACC position other 
than locked position, the inner hole 21b is registered 
with the stem 35, and the notch 32 comes into align- 
5 ment with the hook 30. In this situation, the front casing 
14 is easily moved away from the rear casing 13 
because the hook 30 is passed through the notch 32 for 
disengagement from the arcuate projection 31. 
[0035] When the key cylinder 21 is not rotated to 
w the ACC position, the inner hole 21b is out of alignment 
from the stem 35 to thereby prevent the detachment of 
the front casing 14 from the rear casing 13. After the key 
cylinder 21 is rotated to the ACC position, the stem 35 
can be pushed inward into the inner hole 21b for exam- 
is pie by a pin to release the engagement of the front cas- 
ing 1 4 with the rear casing 1 3. When the front casing 1 4 
is removed from the rear casing 13, the hook 30 can 
pass the notch 32 to release the engagement between 
the rotor 22 and key cylinder 21 for separation of the 
20 front casing 1 4 from the rear casing 13. 

[0036] Figs. 11 and 12 show another embodiment 
of the connecting means 16 according to the present 
invention, which comprises a hook 30 having a daw 34 
pivotally connected to the rotor 22 around a pin 30a, 
25 and a recess 21c formed in the key cylinder 21 to 
engage with the claw 34. The hook 30 contacts a slope 
21d adjacent to the recess 21c and rotates in the clock- 
wise direction to radially pass through the notch 32 
formed in the housing 24 and is automatically engaged 
30 with the recess 21c when the key cylinder 21 in the spe- 
cific angular position is pushed toward the rotor 22. Sim- 
ilarly to the foregoing embodiment, the specific angular 
position is for example the ACC position other than the 
locked position to draw the key 1 9 out of the key cylinder 
35 21 . When the rotor 22 is rotated from the ACC position 
to the other position, the housing 24 covers the hook 30 
to prevent detachment of the hook 30 from the recess 
21c. As necessary, a spring may be provided to resil- 
iency urge the hook 30 in the counterclockwise direc- 
40 tion. 

[0037] The embodiments of the present invention 
can show the following effects. 



{ 1 > The casing unit 1 1 and cylinder unit 12 can be 
45 divided into two pieces for easy handling as a key 
set. 

{ 2 > After the casing unit 1 1 without key code is pre- 
viously mounted on a relative portion of a steering 
column shaft, the casing unit 1 1 can be mounted to 
so the cylinder unit 1 2 in the later assembling process. 
(3) The only cylinder unit 12 without the casing 
unit 11 can be handled as a key set together with 
cylinder lock devices for doors, trunk lid and glove 
box lid. 

as <4> A key set can be manufactured in small size 
and light weight. 

(5> The cylinder unit 12 with a key code can be 
easily mounted on or removed from the casing unit 
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1 1 for exchange. 

< 6> When the cylinder unit 1 2 is coupled to the cas- 
ing unit 11, the rotor 22 and key cylinder 21 are 
mechanically combined for their integral axial 
movement and rotation by operating the key 19. 
<7) The connecting means 16 facilitates to con- 
nect the rotor 22 and key cylinder 21 because of 
passage of the hook 30 through the notch 32 after 
the key 19 is inserted into the key cylinder 21 and 
rotated to the specif ic angular position. 
<8> The cylinder unit 12 cannot be removed from 
the casing unit 11 to provide a secure anti-theft 
mechanism once the key cylinder 21 is rotated with 
the key 19 from a certain position to the locked or 
unlocked position. 

(9) The front casing 14 can certainly be attached 
to and detached from the rear casing 13 through 
the coupling means 1 7. 

< 10) The cylinder unit 12 can easily be separated 
from the casing unit 11 by pushing the stem 35 
inwardly and axially moving the cylinder unit 12 
away from the casing unit 1 1 . 

< 11 > The key cylinder 21 can easily be exchanged 
for new one when the key 19 is lost. 

[0038] While the embodiments of the present inven- 
tion are described hereinbefore as applied to a steering 
column shaft locking device, it would be apparent that 
the invention is applicable to cylinder lock devices of 
other types which can operate controlled objects by 
rotation of a rotor. 

[0039] As described above, the present invention 
can provide a cylinder lock device to easily assemble 
and handle, because a parted casing unit and a housing 
unit can be assembled by mechanical connection, and a 
key cylinder and rotor can be connected for their integral 
axial movement and rotation when a proper key is 
inserted into the key cylinder. 

Claims 



A cylinder lock device which includes a casing (20); 
a housing (24) disposed in said casing (20) for axial 
movement of said housing (24); a key cylinder (21) 
disposed in said casing (20) for rotation with a key 
(19); and a rotor (22) having a cam (23) and con- 
nected to said key cylinder (21) for their integral 
rotation; 

said casing (20) comprising a rear casing (13) 
for receiving said rotor (22), and a front casing 
(14) for receiving said key cylinder (21) and 
said housing (24); 

a joint means (15) of its non-circular section for 
connecting said rotor (22) and key cylinder (21) 
for their integral rotation; 
a connecting means (16) for coupling said rotor 
(22) and casing (20) for their integral rotation 



and axial movement; and 
a coupling means (17) for securing said front 
casing (14) to said rear casing (13). 

5 2. The cylinder lock device as claimed in claim 1, 
wherein said rear casing (13) is connected to said 
front casing (14) when said key cylinder (21) is in a 
specific angular position; and said connecting 
means (16) couples said housing (24) and rotor 
w (22) for their integral axial movement when said key 
cylinder (21) is rotated with said key (19) from said 
specific angular position. 

3. The cylinder lock device as claimed in claim 2, 
15 wherein said connecting means (16) comprises a 
hook (30) formed with said housing (24), and an 
arcuate projection (31) formed with said rotor (22) 
with which said hook (30) of said housing (24) may 
engage; a notch (32) formed in said arcuate projec- 
20 tion (31) for movement of said hook (30) through 
said notch (32) when said key cylinder (21) is in 
said specific angular position other than a locked 
position to draw said key (19) away from said key 
cylinder (21) whereby said hook (30) may be cou- 
pled with said arcuate projection (31) of said rotor 
(22) when said key cylinder (21) is rotated from said 
specific angular position. 

4. The cylinder lock device as claimed in claim 2, 
wherein said connecting means (16) comprises a 
hook (30) having a claw (34) and pivotally con- 
nected to said rotor (22). and a recess (21 c) formed 
with said key cylinder (21); said hook (30) rotatable 
through a notch (32) formed in said housing (24) to 
bring said claw (34) of said hook (30) into engage- 
ment with said recess (21c) when said key cylinder 
(21) is in said specific angular position other than a 
locked position to pull said key (19) out of said key 
cylinder (21); and 

said housing (24) covering said hook (30) to 
prevent rotation of said hook (30) away from 
said recess (21c) when said key cylinder (21) is 
rotated from the specific angular position. 

The cylinder lock device as claimed in any one of 
claims 1 to 4, wherein said coupling means (17) 
comprises a stem (35) disposed in a hole (14a) 
radially formed in said front casing (14), and a stem 
so spring (36) disposed in said hole (14a) for radially 
outward urging said stem (35); an outer end of said 
stem (35) being releasably engaged with an outer 
hole (37) radially formed in said rear casing (13); 
and said stem (35) being inserted into an inner hole 
55 (21b) radially formed in said key cylinder (21) in 
said specif ic angular position other than the locked 
position to extract said key (19) from said key cylin- 
der (21) when said stem (35) is pushed inward in 
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said outer hole (37) against resilient force of said 
stem spring (36). 

The cylinder lock device as claimed in any one of 
claims 1 to 5, further comprising a locking rod (18) s 
movable toward and away from a steering column 
shaft; a hanger (40) connected to said locking rod 
(18) for integral movement to an unlocked position 
during rotation of said rotor (22) with said cam (23); 
a hanger spring (41) for resiliently urging said 10 
hanger (40) toward a locked position; a pin (42) 
retractably extending from said hanger (40); 

a housing spring (28) for elastically and for- 
wardly pushing said housing (24); 15 
wherein said pin (42) is retracted into said 
hanger (40) when said rotor (22) is moved back 
against pressure of said housing spring (28) by 
insertion of said key (1 9) into said key cylinder 
(21). 20 
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